In their recent work, Higashino et al. [2009] have presented an analysis of the surfacesubsurface exchange of water and solutes caused by near-bed turbulence. In particular, the authors have discussed the exchange driven by pressure waves induced by coherent turbulent structures on a sediment bed. Given the ubiquity of turbulence in free-surface flows, the subject of the study is very relevant for the ecology of both surface and subsurface waters. Unfortunately, we have found some problems in the mentioned work that could limit the validity of their findings. These problems lay in the scaling laws they adopted to describe the near-bed pressure field and in the interpretation of their experimental results. We discuss both issues below, with the aim of suggesting how to establish the relevance of their findings.
X -2 BOANO ET AL.: COMMENTARY
In Higashino et al. [2009] the authors point out that the velocity fluctuations occurring within a permeable bed underlying a turbulent open channel flow are induced by the unsteady pressure field generated at the sediment-water interface. They assume that the spatial and temporal scales characterizing such a pressure field are dictated by the spatial and temporal scales of near-bed coherent structures typical of hydraulically smooth open channel flows. These include flow structures which scale with "inner" flow parameters such as the viscous length and the friction velocity (equations (1)- (3)). This assumption can be challenged for two reasons: first, recent experiments and numerical simulations show that the r.m.s. of velocity and pressure fluctuations within a permeable bed are mostly due to the passage of large coherent structures scaling with "outer" flow parameters, such as the flow depth (boundary layer thickness) and the friction velocity (Vollmer et al. [2002] ; Breugem et al. [2006] ; Manes et al. [2009] ). Typically, such structures are one flow depth high, one flow depth wide and 4-6 times the flow depth long (Shvidchenko and Pender [2001] ; Roy et al. [2004] ). Furthermore, Vollmer et al. [2002] point out that most of the pressure fluctuations induced by near-bed coherent structures (i.e. the "inner" coherent structures considered in the work of Higashino et al. [2009] ) into a gravel bed are filtered out in the uppermost layer of the sediment bed (within the first 4 grain-diameters), whereas the large scale pressure fluctuations persist within the whole bed thickness. On the basis of these results it seems that the interstitial flow within a permeable bed is controlled by "outer" rather than "inner" flow structures.
More importantly, the presence of the viscous length in equation (1) Figure 13 . The concentration decay could be appreciated more easily by using a closer zoom on the higher values of concentrations in a similar way to the analyses presented by previous works of the authors [Qian et al., 2008 [Qian et al., , 2009a , or possibly adopting a semilogarithmic scaling as in Boano et al. [2009] .
The described procedure would allow to estimate values of the exchange flux V 0 from the observed concentrations, and these values could then be compared to those predicted by the model with the choice of proper scaling laws instead of equations (1) by Higashino et al. [2009] . Actually, Boano et al. [2009] have observed that unstable density gradients caused by concentration differences between surface and pore water can induce water flow through the streambed. The experiments of Higashino et al. [2009] were conducted in much more permeable sediments than those of Boano et al. [2009] , and the observed increase of water conductivity for the whole sediment bed in Figure 12 suggest that gravity-driven flow could have played a role in the experiments. In such a case the calibrated values of V 0 would show some degree of correlation with the stream concentration, and care should be taken to avoid confusion between the different exchange processes.
